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Introduction
West Nile virus (WNV) is one of 

the leading causes of insect-borne 
encephalitis in the US. WNV fi rst 
outbreak happened in New York 
City during the sweltering sum-
mer of 1999. Since then, seasonal 
outbursts of febrile illness and 
neurologic disease caused by 
WNV have struck across the US. 
WNV is classifi ed as a member 
of Flaviviridae, the same family 
that includes hepatitis C, dengue, 
and yellow fever. Mosquitoes act 
as the transmitting vector for the 
virus, and infected birds, especially 

corvids (crows and jays), are the 
reservoir of the disease. They are 
responsible for spreading the dis-
ease across the country by travel-
ing along migration routes. WNV 
tends to cause severe mortality in 
birds when it reaches a new area. 
Humans appear to be incidental 
hosts; that is, humans are not 
necessary to complete the disease 
cycle. South Dakota consistently 

has one of the highest rates of 
WNV neuroinvasive disease in the 
US, as do North Dakota, Nebraska, 
Kansas, Texas, Arizona, and West 
Virginia (Figure 1).1

In 2007, a total of 3630 cases 
were reported from 775 of the 3142 
counties in the US.2 Of these cases, 
65% were West Nile fever, 34% 
were WNV neuroinvasive disease, 
and 1% were unspecifi ed clinical 

Mohammad Sami Walid, PhD, is a Research Fellow at the Medical Center of Central 
Georgia, Macon, GA. E-mail: mswalid@yahoo.com.

Fade Aziz Mahmoud, MD, is a Hospitalist at Baystate Medical Center at Tufts University 
School of Medicine in Springfi eld, MA. E-mail: FadeAziz.MahmoudMD@bhs.org.

Abstract
West Nile virus (WNV) is 

one of the leading causes of 
insect-borne encephalitis and 
acute fl accid paralysis in the 
US. Acute fl accid paralysis is 
a potentially serious illness, 
which manifests itself as a 
Guillain-Barré-like syndrome 
with generalized weakness and 
shortness of breath. We report 
a case involving a patient who 
presented with acute flaccid 
paralysis due to WNV infection 
and was successfully treated 
with intravenous immunoglobu-
lin from Israeli donors.

Figure 1. Incidence of West Nile virus human neuroinvasive disease in 2008. The map re-
fl ects surveillance fi ndings occurring January 1, 2008 through December 31, 2008.1

Reprinted from: Final 2008 West Nile Virus human neuroinvasive disease incidence in the United States [map on 
the Internet]. Atlanta, GA: Centers for Disease Control and Prevention: Division of Vector-Borne Infectious Diseases; 
last modifi ed 2009 Apr 10 [cited 2009 Jun 1]. Available from: www.cdc.gov/ncidod/dvbid/westnile/mapsincidence/
surv&control08IncidMaps.htm.
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syndromes. About 1 of 150 people 
infected with WNV develops severe 
illness. In the US, most deaths 
from the disease have occurred 
in elderly patients. WNV infec-

tion can cause severe, 
potentially fatal neuro-
logic illnesses, including 
encephalitis, meningitis, 
and acute flaccid pa-
ralysis (AFP). AFP has 
been attributed to an-
terior myelitis.3 A 2002 
Morbidity and Mortality 
Weekly Report from the 

Centers for Disease Control and 
Prevention described six cases 
of WNV-associated AFP in which 
clinical and electrophysiologic 
findings suggested a pathologic 
process involving anterior horn 
cells and motor axons similar to 
that seen in acute poliomyelitis.4 
We report the case of a patient with 
AFP secondary to WNV that was 
successfully treated with intrave-
nous immunoglobulin (IVIG) at the 
recommendation of an infectious 
diseases specialist.

Case Presentation
A white man, age 55 years, with 

a medical history of diabetes melli-

tus and hypothyroidism presented 
in August 2005 to Sioux Valley 
University Medical Center in Sioux 
Falls, South Dakota, complaining 
of progressive muscle weakness 
and numbness in all four ex-
tremities for the preceding three 
days. The patient’s cognition was 
not impaired, and he responded 
appropriately to questions. Full 
neurologic examination revealed 
muscle weakness (Table 1) and 
hyporeflexia. Laboratory studies 
revealed a total leukocyte count 
of 9.2 × 103/µL; neutrophils, 
77%; hemoglobin, 13.5 g/dL; and 
a platelet count, 208 × 103/µL. 
Findings from renal and hepatic 
panels were unremarkable. Lum-
bar puncture revealed a leukocyte 
count of 3 leukocytes/mm3 (16% 
neutrophils, 45% lymphocytes, 
and 37% monocytes), a slightly 
elevated glucose level (133 mg/
dL), and a normal protein level (47 
mg/dL). Cerebrospinal fluid Gram 
stain and cultures were negative. 
Magnetic resonance images of the 
spine showed some degenerative 
changes from C4 to C6, with mild 
impingement of the cord that did 
not explain the quickly develop-
ing muscle weakness. Findings on 

both computed tomography and 
magnetic resonance imaging scans 
of the brain were negative.

The weakness continued to 
progress until the patient devel-
oped difficulty swallowing and 
shortness of breath on the third 
day. The patient was transferred to 
the intensive care unit and placed 
on ventilator. Neurologic examina-
tion revealed worsening muscle 
strength and absence of reflexes 
in all four extremities. Guillain-
Barré syndrome was suspected, 
given the progressive nature of 
the patient’s muscle weakness, 
dysphagia, and hypoxia. Plasma-
pheresis and dexamethasone were 
administered. Nerve-conduction 
studies revealed severe, diffuse, 
sensorimotor mixed polyneuropa-
thy that was predominantly axonal 
in nature. Despite plasmapheresis 
and corticosteroid therapy, the pa-
tient’s condition continued to de-
teriorate, with no improvement in 
muscle strength. By the sixth day, 
immunoglobulin M antibodies for 
WNV were detected in the serum. 
AFP secondary to WNV infection 
was considered; corticosteroids 
and plasmapheresis were stopped 
by the infectious diseases special-

Table 1. Muscle strength and reflexes before and after IVIG therapy
D1 D2 D3a D4 D5 D8b D9 D10 D11 D12 D28

RUE MS 4/5 2/5 1/5 1/5 0/5 0/5 1/5 1/5 3/5 3/5 4/5
REF +1 +1 0 0 0 0 0 +1 +1 +1 +2

LUE MS 3/5 3/5 1/5 1/5 0/5 0/5 1/5 1/5 3/5 3/5 4/5
REF +1 +1 0 0 0 0 0 +1 +1 +1 +2

RLE MS 4/5 3/5 0/5 0/5 0/5 0/5 0/5 2/5 4/5 4/5 4/5
REF +1 0 0 0 0 0 0 +1 +1 +1 +1
PLA No No No No No No No No WNL WNL WNL

LLE MS 4/5 2/5 0/5 0/5 0/5 0/5 0/5 2/5 4/5 4/5 4/5
REF +1 0 0 0 0 0 0 +1 +1 +1 +1
PLA No No No No No No No No WNL WNL WNL

aPlasmapheresis was started on day 3 after admission and stopped on day 6.
bIVIG was started on day 8 after admission.
IVIG = intravenous immunoglobulin; LLE = left lower extremity; LUE = left upper extremity; RLE = right lower extremity; RUE = right upper 
extremity; MS = muscle strength; PLA = plantar reflex; REF = tendon reflexes; WNL = within normal limits.

On electromyography 
… patients often 

exhibit nerve-
conduction velocities 

consistent with 
both axonal and 

demyelinating lesions.9



45The Permanente Journal/ Summer 2009/ Volume 13 No. 3

CASE STUDY
Successful Treatment with Intravenous Immunoglobulin of Acute Flaccid Paralysis Caused by West Nile Virus  

ist who instead recommended a 
trial of IVIG therapy based on 
reports of positive results with it.5-7 
On day 8, IVIG with high titers of 
antibodies to WNV (Omr-IgG-am; 
OMRIX Biopharmaceuticals Ltd, 
Israel) was started at a dosage of 
0.4 g/kg per day for seven days. 
Dramatic improvement in muscle 
strength ensued during the days 
after the administration of IVIG 
(Table 1). The patient was weaned 
off the ventilator on day 11. On 
day 28 the patient was transferred 
to inpatient rehabilitation.

Discussion
WNV is a potentially serious ill-

ness. It can present itself clinically 
in a way indistinguishable from 
Guillain-Barré with generalized 
weakness and shortness of breath.8 
On electromyography, however, 
patients often exhibit nerve-con-
duction velocities consistent with 
both axonal and demyelinating 
lesions.9 Axonal changes are usu-
ally more prominent, findings un-
usual for Guillain-Barré syndrome. 
Our patient’s nerve-conduction 
studies revealed severe, diffuse, 
mixed polyneuropathy that was 
predominantly axonal in nature. 
Moreover, it should be noted that 
in differentiating our patient’s 
condition from Guillain-Barré, we 
found the cerebrospinal protein 
level to be normal.

Treatment for WNV infection 
is mainly supportive. Ribavirin 
in high doses and interferon-α-
2b were shown to inhibit WNV 
replication in vitro, but inconsis-
tent results have been shown in 
vivo.10,11 The success of IVIG in 
other viral diseases made it the 
best new option to consider in 
our case.12 Animal studies show 
that IVIG provides full protection 
and recovery from WNV infection 
by antagonizing the WNV glyco-

proteinous envelope that medi-
ates virus-cell contact.13 Being the 
most immunologically provocative 
structural protein, the viral enve-
lope triggers virus-neutralizing 
antibodies that prevent the viral 
infection of the host’s cells by tar-
geting the epitopes included in the 
glycoproteinous envelope.

There are few reports in the 
literature about the use of IVIG in 
cases of WNV encephalitis.5-7 IVIG 
contains a high titer of anti-WNV 
antibodies (1:1600). Recently, 
OMRIX Biopharmaceuticals of 
Israel developed a strategy for 
the selection of plasma units from 
the 10% fraction of blood donors 
containing WNV antibodies. Posi-
tive units were processed into the 
pharmaceutical grade WNV IVIG 
(WNIG). WNIG is at least 5- to 
10-fold more potent than regular 
Israeli IVIG.14

Remarkable improvement re-
sulted from the use of IVIG de-
spite its late administration (eight 
days after admission). Intrathecal 
administration of immunoglobulin 
has been reported in other infec-
tions with no complications and 
should probably be considered 
in patients with WNV as well.15 
Currently, a multicenter phase I/II 
clinical study is being conducted 
by OMRIX Biopharmaceuticals and 
the National Institutes of Health 
with WNIG, which has been given 
the “orphan drug” status by the 
Food and Drug Administration. 
More research is needed to study 
the optimal timing, dosage, and 
route of administration of this im-
munoglobulin in serious cases of 
WNV infection.

Immunoglobulin may be the 
first line of treatment in any pa-
tient with AFP suspected of having 
WNV infection, which should be 
differentiated from Guillain-Barré 
syndrome with the help of nerve-

conduction tests, lumbar puncture 
and serological studies. v
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Primary Infection
What seems to be clear to me is that after the primary infection 
most of the cells die indirectly, but at the later stage, when the 

viral load is very high, the virus kills a lot of cells directly.
— Luc Montagnier, b 1932, French virologist, 2008 Nobel Prize recipient in Physiology  

or Medicine for his co-discovery of Human Immunodeficiency Virus




